The purpose of this study was to evaluate the time needed to remove several types of fiber posts using two different bur kits. Estimates refer to the time needed to pass the fiber post until arriving at the gutta-percha. Sixty extracted anterior teeth were treated endodontically. A post space with a standard depth of 10 mm was prepared in each root canal. The sample was randomly divided into 3 groups of 20 specimens each. Three different types of posts were cemented: group 1, Conic 6% tapered fiber posts (Ghimas); group 2, FRC Poster fiber posts (Ivoclar-Vivadent); and group 3, Composipost carbon fiber posts (RTD). To remove the post, for half of each group's specimens the burs from the RTD fiber posts removal kit were used (subgroup A). From the other half of the teeth in each group (subgroup B), posts were removed by using a diamond bur and a Largo bur. Composipost carbon fiber posts (group 3) took significantly less time to remove than the other two types of posts (p < 0.05). For the bur kits, the procedure involving the use of a diamond and a Largo bur (subgroup B) was significantly faster (p < 0.05). The interaction between the type of post and the type of bur kit used was not significant (p > 0.05).
It is common knowledge that a significant percentage of endodontically treated teeth need retreatment at some point in time because of the development or reappearance of periapical pathology (1) (2) (3) (4) (5) (6) . A recent review of studies assessing the rate of success in endodontic treatment has shown that this rate ranges between 53% and 94% (2-6). According to Tronstad et al. (6) , from 19% to 46% of endodontic therapies fail to ensure the complete and definite health of periapical tissues.
In nonsurgical retreatment, which is the preferred approach among clinicians (7, 8) , a post cemented into the root canal obviously represents an obstacle that has to be removed to regain access to the endodontic space and apex. The use of ultrasonic vibrations or other devices has been proposed for this purpose (9 -12) . Removing a post can be more or less difficult depending on the type of post. The removal of a metal post and of its luting cement is often time-consuming and carries the risk of damaging the root.
Over the past few years, fiber posts have gained popularity (13, 14) . In terms of structure, they are made of fibers (e.g., carbon, quartz, silica, zircon, or glass) that are embedded in an epoxy-resin matrix. As for physical properties, the elastic modulus of fiber posts, similar to that of radicular dentin, is thought to drastically reduce the likelihood of a root fracture, which is the most frequent cause of failure with metal posts (15) (16) (17) . The wide-spread use of fiber posts poses the question of evaluating how difficult their removal for retreatment can be and whether a particular type of post or bur can create especially favorable conditions for that purpose.
The purpose of this study was to evaluate the time needed to remove three types of fiber posts with two different bur kits. The null hypothesis that neither the type of post nor the bur kit has a significant effect on the time used for post removal was tested.
MATERIALS AND METHODS
Sixty extracted anterior teeth were selected and stored in water before use. The inclusion criteria were that the teeth were free from any fracture and had root lengths of at least 14 mm as measured from the apex to the labial CEJ. After opening the access cavity with a diamond bur (#219 Intensive, Dentsply Maillefer, Ballaigues, Switzerland) on a high-speed handpiece, part of the crown was removed, so that the cavity margins were all around at the same level.
Root canals were instrumented using the crown-down technique. After checking the patency of the canal with a precurved file, Gates Glidden burs (Dentsply Maillefer) were used in the coronal third of the canal in a decreasing order from #3 to #1. After removing all coronal interferences, the working length was established by inserting a #10 file up to the apex. Root canal instrumentation was continued with Profiles .06 (Dentsply Maillefer) and ended when a #40 was brought to the working length. Root canal irrigation was performed between file sizes with a 3% solution of sodium hypochlorite delivered by a 30-gauge needle.
After drying the canal with paper points, a master cone of adequate size was cut to the dimension of the apical preparation by using a sizing instrument for gutta-percha cones (Dentsply Maillefer) and a scalpel blade. The master cone (Hygienic, Coltène/Whaledent Inc., Mahwah, NJ) was tried for tug back in the apical portion of the canal. An endodontic sealer (Pulp Canal Sealer, Kerr Manufacturing Co., Romulus, MI) was used coating only the master cone. The endodontic space was then obturated through vertical condensation of gutta-percha, using the System B device (Analytic Technology, San Diego, CA), with a plugger that could reach a 4-mm distance from the apex. Back-filling was completed with the Obtura syringe (Obtura Corp., Fenton, MO). Finally, the access cavity was sealed with a noneugenol temporary filling (Coltosol, Coltène), and the tooth was placed in water again.
After 2 days of storage the temporary filling was removed, and a #3 Largo bur (Dentsply Maillefer) was used to prepare a post space with a standard depth of 10 mm. The sample was then randomly divided into three groups of 20 specimens each. In group 1 specimens, the canals were treated with an enamel-dentin bonding system (Pulpdent, Watertown, MA), strictly following the manufacturer's instructions. Conic 6% tapered fiber posts (Ghimas, Bologna, Italy) were luted with the appropriate dual resin cement (Pulpdent) after the post surface was treated with the priming-adhesive solution of the bonding system. In group 2, Excite DSC (Ivoclar-Vivadent, Schaan, Liechtenstein) was used as a bonding system, and FRC Poster fiber posts (Ivoclar-Vivadent) were placed, together with the dual cement Variolink II (IvoclarVivadent), after the post surface was coated with a silane solution (Monobond, Vivadent). Finally, in group 3, one-step bonding material (Bisco, Schaumburg, IL) was applied on the canal walls, and Composipost carbon fiber posts (RTD, St. Egève, France) were luted with the Duo-Link (Bisco) dual-cure resin cement.
In all specimens the cement was carried into the canal by a #30 lentulo and polymerized for 2 min after post insertion. The abutment was gradually built up with a flowable resin composite (Tetric Flow, Ivoclar-Vivadent), high enough to cover the head of the post under a layer of composite to prevent contact of the post with the storage medium.
After 2 days of storage in water, the layer of composite covering the post was removed with a diamond bur. In half of the specimens from each group, collectively classified as subgroup A, the RTD Fiber Post Removal Kit (RTD) was used. This consists of two burs: the first, with a very short working portion, prepares a hole on the surface of the fiber post; the second, following this opening, drills through the fiber post.
From the other half of each group's specimens, together forming subgroup B, fiber posts were removed as follows. An opening was created on the head of the fiber post with the tip of a diamond bur (#862 Komet, Germany). Then, a #3 Largo bur (Dentsply Maillefer) was used to penetrate the post. The time needed to remove the post from each specimen was noted, beginning just before mounting the first bur on the drill and ending when the apical gutta-percha first appeared from the canal.
The differences among the times measured for all of the groups and subgroups were tested for statistical significance using twofactor factorial ANOVA and Tukey's multiple comparison test. The level of significance was set at p ϭ 0.05. The analysis was processed with SPSS software. Table 1 reports the time measurements recorded for all experimental groups. On average the least time was needed to remove Composiposts (group 3), and the difference was statistically significant (p Ͻ 0.05). The other two types of posts required similar time to remove (p Ͼ 0.05). For the bur kits, the procedure using a diamond and a Largo bur was less time consuming, and the difference was statistically significant (p Ͻ 0.05).
RESULTS
Finally, there was no significant interaction between type of post and type of bur as far as removal time is concerned (p Ͻ 0.05). Regardless of the type of post inserted, time for post removal was always longer when the RTD kit was used. In only one specimen, from group 1-subgroup A, did the breakage of a bur (#1 of the RTD kit) occur.
DISCUSSION
Composiposts (RTD), the first carbon fiber posts to appear on the market, were compared with white fiber posts (Ghimas) and with translucent fiber posts (Ivoclar-Vivadent), more recently proposed as offering superior aesthetic properties. The different composition of the three types of posts, in particular the different optical properties of carbon versus quartz versus glass fibers, may account for the results of this study. More precisely, the supposedly improved light transmission through translucent fiber posts may allow for a more complete resin polymerization in the apical area and thus for an increased retention of the post (18) .
The statistical analysis proved that post removal was significantly faster for Composiposts and when using the combination diamond plus Largo burs. However, from a clinical standpoint, the time on average needed to remove a fiber post seemed, regardless of its type and the bur kit used, satisfactorily short. 1  3 7  3 7  3 8  2 9  2 8  2 7  2  2 8  3 5  3 5  2 5  2 4  2 2  3  41*  30  31  25  23  19  4  3 7  3 2  3 1  2 6  2 5  2 2  5  3 5  2 5  3 5  2 5  2 2  2 2  6  3 4  2 8  3 3  3 2  2 7  2 6  7  2 8  3 1  3 2  2 9  2 3  2 3  8  3 3  3 0  3 0  3 4  2 2  2 0  9  3 5  3 3  3 1  3 3  2 4  2 5  10  35  27  33  34  27 A direct comparison of this trial's findings with the average times needed to remove metallic posts cannot be performed, because the tests measuring this variable with metal posts have been conducted using different methods (9 -11) . However, the clinical belief is that removing a fiber post is faster and easier than removing a metal post. This latter procedure, in addition, involves a greater risk of damaging tooth structure.
The breakage of the first bur from the RTD kit in one of 30 removal procedures can be considered a fortuitous event. The failure was probably caused by the application of an excessive load on the thin and short working portion of the bur, which is used to create a hole on the fiber post. The breakage did not create any particular problem, because the detached fragment of the bur could readily be removed.
Other types of burs should be tested for their effectiveness in removing fiber posts. Further studies should also be conducted to assess the receptivity to a new bonding procedure of root canal walls that had already been treated to adhesively retain a fiber post.
